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1. INTRODUCTION
According to the Food and Drug Administration: “A dietary supplement is a product intended for 
ingestion that contains a ‘dietary ingredient’ intended to add further nutritional value to (supplement) the diet” 
(FDA, 2017). Dietary supplements exist in many forms as sports food (amino acids, protein bars, and protein 
powders), herbals, vitamins and minerals and ergogenic supplements. Supplements help to improve the looks, 
increase the power, stamina and overall performance (Sport Supplement, 2010). 
Dietary supplements become a global industry (Van Thuyne et al., 2006) and its use has been consistently 
reported high among general population (Hämeen-Anttila et al., 2011; Timbo et al., 2006). Between 1988 and 
1994, the prevalence of dietary supplements use was reported only 40% of the United States (US) adults' 
populations (Centers for Disease Control and Prevention, 2011), however, recent surveys showed that more 
than 71 % of US adults use dietary supplements (CRN Consumer Survey on Dietary Supplements, 2016). The 
most common reasons to sustain this increase are for health benefit, to increase energy and to fill gaps in the 
daily nutrition. 
With a general population of 4.5 million citizens, Lebanon has embraced to westernizing lifestyle with 
increased dietary supplements use observed among general population. In a study conducted in gyms of Beirut 
city, 36.6% of gym practitioners were supplements users with variation according to the age and sex (El khoury 
and Antoine-Jonville, 2012). Among the American athletic population, 50% of elite female athletes and 40% 
of non-elite male athletes consume supplements (Batchen and Smith-Batchen). Whereas, in the United 
Kingdom, 86.6% of sportsmen use nutritional supplements of which mostly are energy drinks (Petróczi et al., 
2008), Furthermore, in Canada, 98% of young athletes aged between 11 and 25 consume at least one 
supplement (Parnell et al., 2015). This intake in the dietary supplements use is different in the emerging 
countries, as example, 94% of Sri Lankan athletes are supplements consumers (de Silva et al., 2010); in 
comparison to only 35.8% of Korean athletes (Kim et al., 2001). Although dietary supplements have a variety 
of advantages, they may also cause serious side effects especially in the absence of awareness or any 
supervision from a dietitian or specialist. Kidney, liver, bone and digestive problems are all reported complaints 
of sportsmen taking dietary supplements with minimal awareness about what they are taking or what is the 
scientific proper dose suitable with their age, health condition, and type of sport. 
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The practices of sportsmen in Middle East region and specifically in Lebanon is still unregistered, despite 
the high percentages of supplements consumption with the low levels of medical awareness. Therefore, this 
study aims to determine the prevalence of dietary supplements consumption among sports exercisers living in 
Lebanon, identify the factors affecting their intake, source of supply, most common type consumed, and its 
variation from sport to sport, and assess the degree of awareness and attitudes of dietary supplements users. 
2. SUBJECTS AND METHODS:
2.1 Study design 
A cross-sectional study using a self-administrated questionnaire was conducted in the eight 
governorates of Lebanon (Beirut/Mount-Lebanon/Beqaa/Baalbek/Hermel/North/South/Nabatieh/Akkar). 
Gyms and clubs, and participants were chosen by convenience. For a population of 4500000 Lebanese, 
the estimated sample size was a minimum of 384 participants based on 95% confidence interval and 5% 
confidence level.  However, the actual number was 611. The data was collected over a period of five 
months between October 2016 and February 2017. Participants were at least 15 years old and do not have 
any disabilities. All applicants signed a formal consent after being introduced to the objectives of the 
study and was approved by the Review Board of Beirut Arab University. 
2.2 Questionnaire 
The self-administrated questionnaire was based on a previous study questionnaire [10]. The 
questionnaire consisted of six main parts. Part A covered demographic information such as age, gender, 
nationality, residency, educational level, occupation, marital status, and number of children; also it 
included a Body Mass Index (BMI) section. Part B was concerned about medical history, alcohol 
consumption, smoking. The third part C included information about sports such as type of sport 
performed, start of practice, sports level and hours of practice. Fourth part D, was about the supplements 
information asking about supplement  consumption,  a  supplement  table,  obtaining  of  supplements, 
side  effects,  access  to nutritionist. The awareness in part E is talking about workshops, safety of 
supplement, and help in decision. The final part F is related to opinion on safety of use of commercial 
supplements, importance of good nutrition, health risks with supplements usage. The questionnaire was 
previously test in a pilot study and adjusted into the final version. 
2.3 Statistical analysis 
Statistical analysis was conducted using SPSS software (version 23). Both descriptive and analytic 
analysis were used. Chi-square test was used to identify relations between supplements intake and factors 
affecting their use. p<0.05 is considered statistically significant. 
3. RESULTS
3.1 Demographic Characteristics 
Demographic information and basic characteristics are summarized in table I.  71.73% of participants 
were men and 71.8% were above twenty years old. Most participants were students (52.12%). 84.46% 
were non-alcohol consumers and 69.65% were non-smokers. 
More than two third of participants reported themselves as sports amateur or semi-professional with 
only 15.75 % were professional. Gyms, football, and swimming were the most performed sports (53.5%, 
35.5%, and 22.55% respectively). Whereas, dancing, cycling, street sports, hiking, skiing, handball and 
tennis (others) were in bottom of the list (5.9%, 5.1%, 3.3%, 3.1%, 2.9%, 2.6%, 1.6% respectively) (as 
shown in Table 1). 
N Percentage (%) 
Gender N=611 
Male (%) 71.73 
Female (%) 28.27 
Age N=611 
20 years and below 28.2 
Above 20 years 71.8 
Table 1: Demographic information and general characteristics of participants. N represents the 
actual number of participants who answered the question. 
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Residency N=606 
Beirut (%) 27.35 
Mount Lebanon (%) 27.18 
Beqaa (%) 4.94 
South (%) 26.03 
North (%) 14.50 
Education N=611 
High school and below (%) 57.84 
Above high school (%) 42.16 
Occupation N= 611 
Employee 24.67 
Self-Employed 15.52 
Retired 0.65 
Student 52.12 
Smoking N=602 
Yes (%) 30.35 
No (%) 69.65 
Alcohol consumption N=605 
Yes (%) 15.54 
No (%) 84.46 
Sport Level N=602 
Beginner (%) 10.95 
Amateur (%) 37.98 
Semiprofessional (%) 35.32 
Professional (%) 15.75 
Sports practice N=611 
Gyms 53.5 
Football 35.5 
Swimming 22.5 
Basketball 19.3 
Martial arts 18.6 
Weightlifting 15.4 
Aerobics 13.2 
Volleyball 6.9 
Others 24.5 
Practice hours N=607 
Less than 3 hours (%) 18.28 
4 to 10 hours (%) 42.34 
10 or more hours (%) 39.38 
Workshop attendance N=610 
Yes (%) 86.91 
No (%) 13.09 
3.2 Use of Dietary Supplements 
23.24% of participants reported using dietary supplements. Highest consumers were in North cities 
(43.34%) and practicing for more than 10 hours per week (27.8%). Consumption of supplements was 
significantly associated with gender, age, residency, smoking, alcohol consumptions, sports level, sports 
performed, and practice hours (as shown in Table 2). Other factors, including level of education, medical 
diseases (data not shown) were not associated with supplements consumption. Weight lifting and Gym 
were among the sports consuming the most dietary supplements (55.31% and 31.8% respectively) (as 
shown in Table 2) and being the only sports that showed a significant association with dietary supplements 
consumption (p<0.000) (data not shown). 
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Demographics Supplement consumption (%) p value 
Gender < 0.000 
Male 28.24 
Female 10.4 
Age <0.000 
20 and below 13.65 
Above 20 33 
Residency = 0.02 
North 43.34 
Beirut 30.3 
South 28.4 
Mount Lebanon 17.07 
Beqaa 15.82 
Education = 0.73 
High school and 25.77 below 
Above high school 22.71 
Smoking = 0.001 
Yes 41.54 
No 26.43 
Alcohol consumptions <0.000 
Yes 26.24 
No 12.28 
Sport level = 0.026 
Beginner 23.74 
Amateur 30.5 
Semiprofessional 46.08 
Professional 58.66 
Sports practice = 0.035 
Weightlifting 55.31 
Gyms 31.8 
Martial arts 22.23 
Swimming 23.91 
Aerobics 22.23 
Basketball 19.49 
Football 18.05 
Volleyball 11.9 
Others 20.61 
Practice hours = 0.004 
Less than 3 hours 10.81 
4 to 10 hours 24.51 
10 or more hours 27.8 
3.3 Type of dietary supplement 
The most common type of dietary supplements consumed by users was protein (61.21%) followed by 
amino acids (20.9%) and Vitamins (14.2%). Only 2.8% and 1.87% of dietary supplements users are 
consuming hormones and herbs respectively (as shown in Fig.1). 
Table 2: Factors affecting dietary supplements use. No missing data.
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3.4 Causes for Supplements use and their side effects 
The majority of dietary supplement users reported that they used supplements to aid an inadequate 
diet (28.91%) and to increase muscle strength (27.96%). Other reasons involved were to provide energy 
(21.80%), medical deficiency (10.90%), and to aid recovery (3.79%) (as shown in Fig.2). However, 
63.97% of participants that do not consume dietary supplement reported the un-usefulness of these 
supplements (as shown in Fig.3) 
Twenty supplement users only reported that they had a side effect. Side effects were: rapid bowel 
movement (9.15%), neurological (2.11%), gastrointestinal distress (1.41%) and cramps (1.41%) (Data 
not shown). 
35
30
25
20
15
10
5
0
Fig. 1 Types of dietary supplements used among supplements users. No missing data 
Fig. 2 Causes for dietary supplement use among supplement users. No missing data
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3.5 Sources of Supplements and Information 
Supplement users mostly obtained their dietary supplements from health sports shops (41.38%) and 
pharmacies (21.38%). Other sources were supermarkets, dietitian, team sponsors, and internet (as shown 
in Fig. 4). Supplements users decided on the quantity of supplement and method of usage by referring to 
their weight (42.25%), or to a nutritionist (31.69%), or information from websites (27.46%) (Data not 
shown). Only 39% of supplement users refer to a sport nutritionist, dietitian or medical professional to 
decide on the safety of the dietary supplement and 36.2% refer to the coach in order to decide on the type 
dietary supplements to be used and to lesser extend to a medical professional (as shown in Table 3). 
Fig. 3 Causes for not using dietary supplement. No missing data
Fig. 4 Source of dietary supplements among users. No missing data
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How important do you think good nutrition is to sports 
performance? 
Very important 
Important 
Moderately important 
Of little importance 
Unimportant 
56.1 
22.9 
12.8 
5.4 
2.8 
Do you think all nutritional supplements that are commercially 
available on the market have been scientifically tested and are 
therefore safe to use? 
Yes 16.09 
No 83.91 
Do you think there is a health risk associated with taking 
supplements? 
Some supplements have health risks 61.61 
Yes, all supplements carry a health risk 24.88 
No, no supplements carry a health risk 13.51 
How do you decide whether a supplement is safe to use? 
I ask a sports nutritionist/dietitian/medical professional 39 
I ask my coach/teammates 21.4 
It’s says on the label 16.5 
I do my own research using the internet, books, journals etc 13.7 
I check the manufacturer’s website 9 
No supplement is safe 5.2 
I check a website that indicates which products have been 4.8 
tested for banned substances i.e., Informed-Sport 
Who/ What do you currently use to help you make a decision about 
your use of supplements? 
Coach 36.2 
Medical Professional 20.6 
Sports nutritionist 18.2 
Books/Internet 12.3 
Family/Friend 8 
Physiotherapist 2.9 
Have you ever attended any workshop/presentation on nutritional 
supplements? 
Yes 13.09 
No 86.91 
Would you like more information and education regarding 
nutritional? 
Yes 47.86 
No 52.14 
3.6 Awareness of dietary supplements users regarding dietary supplement 
Although 13.09% of supplement users attended workshop about dietary supplements use, they do have 
a good knowledge regarding supplements.  79% of the supplements users think that good nutrition is 
correlated with sports performance and 83.9% are aware that dietary supplements are not completely safe 
to use and 61.61% reported that some supplements carry health risk and about 25% reported that all 
supplements may carry health risks (as shown in Table 3). 
Table 3: Awareness regarding dietary supplements among users. No missing Data.
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3.7 Attitudes of participants regarding dietary supplement use 
Participants were asked about their attitudes regarding dietary supplements use. 61.2% of participants 
reported that dietary supplements are not correlated to sport performance and 66.5% think that dietary 
supplements are not needed for competitive sports. 86.9% of participants had no pressure to use 
supplements and especially if their opponents or competitors are using them (88.1%). However 51.3% 
agreed that exercising increase the need for dietary supplements (as shown in Table 4). 
Strongly Agree/Strongly 
agree (%) 
disagree/Disagree (%) 
The more supplements I take, the better I will 61.2  38.8 
perform 
Taking supplements gives me the competitive edge 66.5  33.5 
I need to win 
I feel under pressure to use supplements 86.9
13.1Exercise increases the need for supplements 48.7
51.3There is a risk of consuming a banned substance 26.           73.3 
when taking a supplement 
I feel pressured to take nutritional supplements 88.1  11.9 
because my competitors/ opponents do 
4. DISCUSSION
Although dietary supplements use and practice is extensively studied worldwide in athletes (Wardenaar et 
al., 2017; Fraczek et al., 2016; Tawfik et al., 2016; Manore et al., 2017; Parnel et al., 2016) and more 
specifically in Gyms in Beirut, Lebanon (El khoury and Antoine-Jonville, 2012), prevalence of their use in 
sportsmen all across Lebanon remains unclear. In this study, prevalence of dietary supplements among 
exercising people of different types of sport in Lebanon was 23.24%. This prevalence is lower than found in a 
similar study conducted on people exercising at gyms in Beirut (36.3%) (El khoury and Antoine-Jonville, 2012) 
and other studies conducted on Gyms practitioners in Brazil (36.8%) (Goston and Correia, 2010), in Spain 
(56.1%) (Morrison et al., 2004) and in New York City (84.7%) (Oliver et al., 2008). However, if analyzed 
independently, similarly, 31.8% of Gym practitioners in this study use dietary supplements. Many other studies 
has reported the dietary supplements use within athletic populations ((Baylis et al., 2001; Heikkinen et al., 
2002; Kim et al., 2011; Lun et al., 2012; Slatter et al., 2003; Erdman et al., 2006; Sobal and Marquart, 1994). 
In a meta-analysis study, 46% of college athletes and 59% of elite athletes used dietary supplements (Sobal 
and Marquart, 1994). Among Finland Olympic athletes, 81% had already used a dietary supplements 
(Heikkinen et al, 2011) and among Canadian elite athletes 81%- 100% were reported to use supplements (Lun 
et al., 2012). This discrepancy can be explained by the fact that elite athletes used more supplements than non-
elites as reported by Heikkinen et al. and that endurances sports athletes have more tendency to use dietary 
supplements than other sports categories included in this study (Heikkinen et al, 2011; Lun et al., 2012; Erdman 
et al. 2006; Shaw et al., 2016). Moreover, comparing prevalence from different studies is challenging due to 
different methods of collecting data and the difference in population targeted. 
Dietary supplements consumption was found to be significantly affected by gender, age, smoking, alcohol 
consumption and hours of practice. Similarly, previous study observed that male use more dietary supplements 
than female (El khoury and Antoine-Jonville, 2012; Goston and Correia, 2010). However, another study 
reported the opposite with 57% of female athletes use dietary supplements in comparison to 47% of male 
athletes (Sobal and Marquart, 1994). Further, several studies, did not find any significant difference between 
gender (Kim et al., 2011; Sundgot-Borgen , 2011). Age was also reported by several other studies to 
significantly affecting dietary supplements use (El khoury and Antoine-Jonville, 2012; Kim et al., 2011; 
Sundgot-Borgen, 2011). However, this study reported that smoking and alcohol consumption affect 
supplement use in opposite to El Khoury et al. study conducted in Beirut gyms (El khoury and Antoine-Jonville, 
Table 4:  Attitudes of participants regarding dietary supplements.
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2012). In accordance with our results, Lun et al. reported a correlation between hours of weekly practice and 
increasing dietary supplements use (Lun et al., 2012). 
This study showed that sports levels and sport type significantly affect the use of supplements with semi-
professional and professional and weight lifting and gym practitioners being the more supplements users. 
Regarding the type of dietary supplements used, proteins and amino acids were the most common forms as 
already reported in EL khoury et al study and others (El khoury and Antoine-Jonville, 2012; Corrigan and 
Kazlauskas 2003, Tscholl et al., 2010; Tsitsimpikou et al., 2009). Sportsmen in this study showed that proteins 
were highest supplement to be used (61.21%), even higher than that found in Sevilla, Spain (28%)(Morrison 
et al., 2004 , New York City (42.3%) (Oliver et al., 2008), and Belo Horizonte, Brazil (58%) (Goston and 
Correia, 2010). There is a conception that proteins is more frequent used in sports that emphasize performance 
and muscle strength such as weight lifting and body building (Sundgot-Borgen , 2011; Sobal and Marquart, 
1994; Erdman et al., 2006). This was reflected in this study also were most supplement consumer exercisers 
were gym attendees and weight lifters. Martial arts and fighting sports although being intense sports that require 
strength and agility, there was not any significant nutritional supplements consumption, which confirm the 
conception that these types of sports do not usually emphasize on muscle building and strength but rely on 
endurance and relaxation. 
The main reasons stated for participants to use dietary supplements was due to an inadequate diet, to 
increase strength power, and to provide energy. These results were in accordance with other studies reporting 
similar reasons for using dietary supplements (Al-Naggar et al., 2011; Alhamoud et al., 2016; Axon et al., 
2017).  
This study found that 36.2% of the pertinent information regarding dietary supplements usage was obtained 
from coaches and only 20.6% refer to medical professional. These results are in accord with Jawadi et al. and 
El Khoury et al. studies that reported that 35.4% and 44.6% of supplements users obtained information from 
their coaches, respectively (El khoury and Antoine-Jonville, 2012; Jawadi et al., 2017). Similarly, 78% of 
athletes do not obtain information regarding their supplements use from nutritionists in Rocha and Pereira 
(Rocha and Pereira, 1998) and only 10 to 14% of participants in other studies request information from 
dietitians (Burns et al., 2004; Jacobson et al., 2001). The fact that supplements users refer to their coaches 
regarding dietary supplements usage can be explained by the trust relationship, making the coach in an unique 
position to influence the diet of the exercisers and the need to use dietary supplements (WADA, 2014). Thus, 
according to Turner and Bass coaches can help their trainees by enhancing the diet and nutritional supplements 
by promoting good choices and advice (Turner and Bass, 2001). In general, guidance given by coaches and 
trainers could be dangerous as coaches can have a minimal to no knowledge regarding sport nutrition 
emphasizing the need to educate coaches on topics related to safety and methods of use of dietary supplements. 
On the contrary to other studies(El khoury and Antoine-Jonville, 2012; Conner et al. 2003; Tian et al., 2009; 
Malinauskas et al., 2007), media and internet did not have that strong influence on sportsmen decision on usage 
of nutritional supplements (12.3%) compared to Singapore (39.7%) (Tian et al., 2009). This means that the 
Lebanese population might be not quiet exposed to the advertisements of nutritional supplements that often. 
In conclusion, this study provides useful information concerning the prevalence, reasons, types of dietary 
supplements among sportsmen in Lebanon and about their awareness and attitudes consisting a valuable source 
for public health actions. 
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